Both intrinsic and acquired resistance to amphotericin B have been documented for Candida lusitaniae. Amphotericin B remains the drug of choice for many critical fungal infections, and the detection of resistance is essential to monitor treatment effectively. The limitations of the National Committee for Clinical Laboratory Standards (NCCLS) reference methodology for detection of amphotericin B resistance are well documented, and several alternative methods have been proposed. Etest assays with RPMI and antibiotic medium 3 (AM3) agar were compared to the NCCLS M27-A broth macrodilution method using AM3 for amphotericin B resistance testing with 49 clinical isolates of C. lusitaniae. The panel included nine isolates with known or presumed resistance to amphotericin B on the basis of in vivo and/or in vitro data. The distribution of amphotericin B MICs by Etest with RPMI ranged from 0.032 to 16 g/ml and was bimodal. All of the putatively resistant isolates were inhibited by amphotericin B at >0.38 g/ml and could be categorized as resistant using this breakpoint. Etest with AM3 yielded a broader amphotericin B MIC range (0.047 to 32 g/ml), and there were six putatively resistant isolates for which MICs were >1 g/ml. The separation of putatively susceptible and resistant isolates was less obvious. Broth macrodilution with AM3 generated a unimodal distribution of MICs (ranging from 0.032 to 2 g/ml) and failed to discriminate most of the putatively resistant isolates at both 24 and 48 h. Etest using RPMI and, to a lesser extent, using AM3 provided better discrimination between amphotericin B-resistant and -susceptible isolates of C. lusitaniae.
Amphotericin B is the drug of choice for many systemic fungal infections (7) . Although rare, treatment failures associated with resistance to amphotericin B or resistance to amphotericin B and azoles in both immunocompromised and immunocompetent patients have been documented (3, 13, 18) . Among the non-Candida albicans species, Candida lusitaniae is of special interest, owing to its uncommon susceptibility pattern (1, 5, 9) . Rapidly acquired resistance to amphotericin B has been described or suspected, and some strains of C. lusitaniae may be intrinsically resistant (6, 15) . The detection of resistance to amphotericin B is essential for treatment of C. lusitaniae-associated infections. In the past 10 years, there have been major advances in antifungal susceptibility testing, as illustrated by several methodology documents published by the National Committee for Clinical Laboratory Standards (NCCLS) (11) . Although standardized NCCLS methods and MIC interpretive breakpoints are now available for azole and flucytosine susceptibility testing of yeasts, amphotericin B testing is still under investigation (4, 11) . The methodology initially proposed by the NCCLS, i.e., a broth macrodilution procedure using RPMI 1640 medium, did not consistently detect amphotericin B-resistant isolates, nor does the microdilution format (17) . Proposed alternative media and methods include the use of antibiotic medium 3 (AM3) with the NCCLS method and/or the Etest predefined gradient method to better discriminate between amphotericin B-susceptible and -resistant Candida isolates (16, 17, 19) .
This study assessed the performance of Etest using both RPMI and AM3 agars for amphotericin B susceptibility testing of C. lusitaniae. Etest results were compared to results of the NCCLS broth macrodilution method using AM3 broth. The challenge panel of strains tested included nine strains known or presumed to be amphotericin B resistant on the basis of in vivo and/or in vitro data.
The collection of 47 clinical isolates used included 38 colonizing isolates recovered from a variety of specimens from 37 patients, immunocompromised and immunocompetent, who had not received antifungal prophylaxis or treatment. These strains were considered putatively susceptible to amphotericin B. Nine isolates were used to represent amphotericin B-resistant strains. Three of them were kindly provided by J. Rex (University of Texas Medical School, Houston). One isolate (2887) was proven resistant in an animal model, and the other two isolates (Y533 and Y534) were presumed resistant on the basis of in vivo and in vitro data (17) . The other six were selected because the associated clinical data and results obtained by multiple in vitro testing suggested resistance. They were obtained from stool (6856-1 and 6856-2), blood (6-103), and urine (2-367, 679, and 787). All but one (2-367) were recovered from patients during amphotericin B prophylaxis or treatment. All isolates were identified to the species level by the ID 32C biochemical system (bioMérieux, Marcy l'Etoile, France). C. lusitaniae CBS 6936 was the amphotericin B-susceptible reference strain, while Candida tropicalis IP 1275-81 and C. albicans ATCC 38248 were used as amphotericin B-resistant reference strains. Candida parapsilosis ATCC 22019 was included in each test run to ensure quality control compliance. Strains were maintained on Sabouraud dextrose agar slants and stored at 4°C. Strains were subcultured twice on Sabouraud dextrose agar before being tested. The broth macrodilution procedure was done according to NCCLS M27-A guidelines using AM3 broth (Difco Laboratories, Detroit, Mich.) supplemented with 2% glucose (Difco) (11) . MICs were read at 24 and 48 h. The MIC was defined as the lowest drug concentration preventing any visible growth. Etest (AB BIODISK, Solna, Sweden) was used according to the manufacturer's recommendations (Etest technical guide number 4. Antifungal susceptibility of yeasts. AB BIODISK, Solna, Sweden.) Two medium formulations supplemented with 2% glucose (Difco) and 1.5% agar (Difco) were used: RPMI 1640 (American Bioorganics, Buffalo, N.Y.) and AM3 (Difco). The inoculum suspensions were adjusted spectrophotometrically at 530 nm to match the turbidity of a 0.5 McFarland standard. Agar plates were inoculated with a cotton swab, and they were allowed to dry for at least 15 min before the Etest strips were applied. Etest agar plates were incubated at 35°C and read at 48 h. The lowest drug concentration on the Etest strip inhibiting 100% growth was defined as the MIC. A MIC breakpoint of resistance of Ն0.38 g/ml was chosen for Etest with RPMI (2). The reproducibilities of the Etest using RPMI and AM3 were determined by testing C. lusitaniae 2887, 6856-1, and 6856-2 in 10 experiments.
With Etest, a 48-h reading made it easy to select MICs and to visualize macro-and microcolonies sometimes present within the inhibition ellipse and around the endpoint, respectively (Fig. 1) . MIC ranges obtained with Etest using RPMI or AM3 agar were broader than those of the reference method (Fig. 2) . With Etest using RPMI, amphotericin B MIC ranges for the putatively susceptible and resistant isolates did not overlap ( Fig. 2A) . All putatively resistant isolates were inhibited by drug concentrations of Ն0.38 g/ml and were easily categorized as resistant to amphotericin B. AM3 agar used in the Etest generated an upward shift of MICs by 1 to 2 dilutions, and the amphotericin B MICs for six susceptible isolates were similar to those of three resistant isolates (0.75 to 1 g/ml) (Fig. 2B) . The NCCLS method generated a unimodal distribution of MICs, with a 2-dilution overlap for putatively susceptible and resistant isolates (Fig. 2C) . A similar unimodal distribution, but with a 1-dilution overlap, was observed after 24 h of incubation (data not shown). Table 1 outlines results from two experiments for the set of amphotericin B-resistant isolates and reference strains. Whatever the test method, MICs for the two experiments were within 1 twofold dilution. For the four reference strains, resistance or susceptibility to amphotericin B was detected by all three methods. For the two resistant reference strains, the same high amphotericin B MICs (Ն16 g/ml) were found with Etest on both media. Among clinical isolates, only for C. lusitaniae 6856-2 were high amphotericin B MICs found with Etest on both test media. Regardless of the test method, results for C. lusitaniae Y534 were at the lower end of the MIC range for the set of amphotericin Bresistant isolates. Percentage agreements between Etest and the NCCLS method for susceptible and resistant isolates are shown in Table 2 . For the susceptible isolates, the Etest results correlated well with the reference MICs, whatever the test medium. For the resistant isolates, the low agreements were due to low MICs by the NCCLS method and high MICs by Etest. The reproducibilities of Etest using RPMI and AM3 were excellent, with 100% of MICs within Ϯ1 dilution for the three isolates tested (data not shown).
More than ever, the need for a reliable and clinically relevant method for amphotericin B susceptibility testing of yeasts is important. Previous studies have demonstrated that replacement of RPMI with AM3 broth for the NCCLS method and the Etest provided more clinically significant amphotericin B results than did the standard reference methodology (8, 16, 17, 19) . This study provides additional evidence of the superiority of Etest over the NCCLS broth dilution method, even with AM3, for detection of resistance to amphotericin B among isolates of C. lusitaniae (16, 19) . Our results, however, are slightly different from those of others who have shown that Etest performed similarly with either RPMI medium or AM3 (16, 19) . In our study, RPMI agar provided the best discrimi- nation between putatively susceptible and resistant isolates of C. lusitaniae. All but one of the putatively resistant isolates were consistently categorized as amphotericin B resistant, with the interpretive breakpoint MIC of Ն0.38 g/ml recently proposed by Clancy and Nguyen (2) on the basis of MIC distribution stratified by response to therapy. With Etest using AM3, MICs of amphotericin B for resistant isolates were high but the separation of susceptible and resistant strains was incomplete. One possibility is that some susceptible C. lusitaniae isolates have intrinsically reduced susceptibility to amphotericin B. The NCCLS reference method with AM3 broth failed to discriminate susceptible and resistant isolates at either 24 or 48 h. The few studies that have evaluated the use of AM3 with the NCCLS method have provided contradictory results, especially about whether the MIC should be read after 24 or 48 h to better predict microbiological failure (8, 10, 12, 17) . Since AM3 is not a standardized medium, the lot-to-lot and brandto-brand variability alone can give discrepant results (10, 11, 12) .
In conclusion, this study confirms the findings of Pfaller et al. (16) , who recommended the use of Etest with standardized RPMI medium supplemented with 2% glucose as the most sensitive and reliable means for detecting amphotericin B resistance. In spite of the drawbacks of AM3, the elevated Etest amphotericin B MICs for some susceptible C. lusitaniae isolates with AM3 should be further investigated by additional techniques to determine if the isolates have low-level intrinsic resistance or heteroresistance (14) . 
